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0 Paper machine twin-wire former. 


0 A paper machine twin-wire former of the type 
that paper stock jetted from a head-box is imme- 
diately pinched between the first and the second 
dewatering wires respectively forming loops, and 
Csl formation of a wet paper sheet is performed between 
^ these dewatering wires, is improved. The improve- 
{gments reside in that a stationary shoe is disposed 
CD within the loop of the first wire as supporting the first 
f^wire for performing dewatering to the side of the 
O second wire and suppresses a dewatering effect to 
CO the side of th first wire. A dewatering instrument is 
"disposed within the loop of the second wire as 
O opposed to the loop of the first wire and as support- 
Qjng the second wire, and performs a suction de- 
Uj watering effect to the side of the second wire. 
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PAPER MACHINE TWIN-WIRE FORMER 


BACKGROUND OF THE INVENTION: 


Field of the Invention: 

The present invention relates to a paper ma- 
chine twin-wire former for performing formation of a 
wet paper sheet between two wires. Description of 
the Prior Art: 

In a twin-wire former, two wires respectively 
form loops, and while they are traveling with stock 
pinched therebetween, moisture is removed from 
the stock by means of various dewatering instru- 
ments, hence gradually a fiber mat grows and a 
web is formed. The twin-wire former is character- 
ized in that by eliminating a free surface of stock 
which was present in the paper machine in the 
prior art, speed-up of a paper machine has been 
made possible. 

Now, description will be made on a twin-wire 
former having a dewatering device of shoe type, 
which is one type of the twin-wire formers in the 
prior art, with reference to Fig. 7. 

Stock 1 jetted upwards from a head-box 5 is 
pinched between two wires consisting of a top wire 
3 and a bottom wire 4 which are guided by a 
forming roll 6 and a breast roll 7. respectively, and 
it travels along an approximate curved line R on a 
plurality of shoe blades 2 spaced from one another 
on the side of the bottom wire 4 which blades are 
disposed on a curve having a certain radius of 
curvature R. 

The stock 1 is subjected to dewatering at an 
equal rate almost simultaneously on the both sur- 
faces due to the collision energy generated when 
the stock 1 has collided against the wire 3 and 4, a 
squeezing effect caused by wire tensions when the 
stock is pinched between the converging wires 3 
and 4, pressure pulses generated by a scraping 
action of the shoe blades 2 and centrifugal forces, 
thus a fiber mat grows gradually, and a web is 
formed successively. 

Subsequently, at suction boxes 10 and at a 
suction couch roll 11, dewatering by vacuum is 
effected and a wet/dry boundary line is formed. On 
the suction couch roil 11, the web is transferred 
onto the bottom wire 4, then it is picked up by a 
suction pick up roll, and it is conveyed to the next 
press part. 

A water deflector 8 and a vacuum deflector 9 
are held in contact with the top wire 3, and they are 
devices for removing water discharged from the 
top wire 3. 

The abov -described twin-wire former of shoe 
type performs initial wet paper sheet formation by 


making use of pulse-shaped pressure generated by 
shoe blades provided intermittently as spaced from 
one another. In this system, while the amount of 
movement of fibers is large and hence distribution 
5 of texture of paper is improved, a yield is poor due 
to the fact that dewatering is effected simulta- 
neously at an equal rate to the both sides, also a 

jjuiuun fMicic iingi 'iiuci uwupiui^ i«? tuu<7 ^yay ^icai ~ 

ance) is formed at the central part of the paper 
to thickness of the finally formed mat, and so, there 
was a shortcoming that a mechanical strength in 
the direction of paper thickness (hereinafter called 
"inter-layer strength") is low as compared to a 
system in which dewatering is effected only to one 
75 side. 

In order to resolve these problems, at present 
a former in which a Fourdrinier portion is provided 
before the stock is pinched between two wires, 
about 60 - 70% (though different depending upon a 

20 paper making condition) of the amount of water 
jetted from a head-box is dewatered to the under 
and in the subsequent twin-wire section dewatering 
is effected to the both sides, that is, the so-called 
hybrid type of former has been developed, and it is 

25 at the zenith of its prosperity. 

inspecting a cross-section structure of a paper 
sheet made by this hybrid type of former, the 
portions where contact points between fibers are 
few (gap clearances) are few as compared to the 

30 case of the twin-wire former, and moreover, the 
portion having a maximum clearance is present at 
the location close to the paper sheet surface rather 
than at the central part of the paper thickness. 
Accordingly, a coupling strength of fibers in the 

35 direction of paper thickness is large. In addition, 
since the rise of a density of paper caused by a 
press succeeding to the former is more effective as 
the location is closer to the paper sheet surface, 
the gap clearances close to the surface have the 

40 advantage that the press effect is big. 

As a result, in the case of the hybrid type of 
former, an inter-layer strength becomes large as 
compared to the twin-wire former. However, since 
this hybrid type of former is provided with a Four- 

45 drinier portion for the purpose of resolving the 
problems, it involves the same shortcomings as 
those of the Fourdrinier paper making machine, 
that is, it involves the problems of: 

(1) Upon high-speed operation, excessive 
so jumping of stock would arise; 

(2) Distribution of texture is poor: and 

(3) Profile in the widthwise direction is bad; 
and so, taking the future developments towards a 
high speed and high quality into consideration, it is 
considered that a true twin-wire former in which a 
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stock jet jetted from a head-box is immediately 
pinched betwe n two wires is necessary. 

SUMMARY OF THE INVENTION: 

It is therefore one object of the present inven- 
tion to provide a twin-wire former which can give 
an inter-layer strength that is equivalent to that 
given by a Fourdrinier paper making machine 
which is known to give a high inter-layer strength. 

According to one feature of the present inven- 
tion, there is provided a paper machine twin-wire 
former, in which paper stock jetted from a head- 
box is immediately pinched between two dewater- 
ing wires respectively forming loops and formation 
of a wet paper sheet is performed between the 
wires, and which former comprises a stationary 
shoes disposed within the loop of a first wire, 
supporting the first wire and suppressing dewater- 
ing to the side of the first wire, and a dewatering 
instrument disposed within a second wire loop op- 
posed to the loop of the first wire, supporting the 
second wire and performing suction dewatering to 
the side of the second wire. 

Regarding the dewatering by a twin-wire for- 
mer, in the process of forming a wet paper sheet 
up to the formation of a wet/dry boundary line if a 
dewatering ratio (a ratio of a removed water to a 
flow rate of stock jetted from a head-box) to one 
side exceeds 70%, an inter-layer strength would be 
also improved in proportion to increase of the de- 
watering ratio, and if the dewatering ratio becomes 
about 90% or more, an inter-layer strength at al- 
most the same level as a perfectly one-side de- 
watered paper sheet such as made by the Fourdri- 
nier type wire former, can be obtained. 

According to the present invention, since within 
the loop of the first wire is disposed a stationary 
shoe supporting the first wire and suppressing de- 
watering to the side of the first wire, dewatering in 
an early period is effected only to the side of the 
loop of the second wire opposed to the loop of the 
first wire. In addition, in succession to the same 
shoe, suction dewatering to the side of the loop of 
the second wire is effected by a dewatering instru- 
ment disposed within the loop of the second wire. 
Thereby, despite of being a twin-wire type, de- 
watering is effected as one-side dewatering 
(assymmetric), thus one-side dewatering is effected 
up to the dewatering ratio at which the above- 
mentioned int r-iayer strength is improved, and 
thereby a strength in the thicknesswis dir ction is 
improved. 

Here, it is preferable that the above-describ d 
dewat ring by means of a stationary shoe is effec- 
ted up to a mat concentration of about 2 - 3%, and 
thereafter dewatering is eff cted on the same side 


as the dewatering by the stationary shoe, by a 
suction dewatering action of a dewatering instru- 
ment against a filtering resistance of a formed mat 
to form a dry/wet boundary line. 

5 The above-mentioned and other objects, fea- 

tures and advantages of the present invention will 
become more apparent by reference to the follow- 
ing description of preferred embodiments of the 
invention taken in conjunction with the accompany- 

w ing drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS: 

is In the accompanying drawings: 

Fig. 1 is a general schematic view of a first 
preferred embodiment of the present invention; 

Figs. 2 to 5 are schematic views respectively 
showing different types of dewatering suppression 
20 shoes which are available in the preferred embodi- 
ment shown in Fig. 1 ; 

Fig. 6 is a general schematic view of a 
second preferred embodiment of the present inven- 
tion; and 

25 Fig. 7 is a general schematic view of a twin- 

wire former in the prior art. 


DESCRIPTION OF THE PREFERRED EMBODI- 
30 MENT: 

Now, a first preferred embodiment of the 
present invention will be described with reference 
to Figs. 1 to 5. 

35 This preferred embodiment comprises a top 

wire 3 and a bottom wire 4 respectively forming 
loops, and stock is jetted from a head-box 5 to 
between a breast roll 7 for guiding the top wire 3 
and a homing roll 6 for guiding the bottom wire 4, 

40 and this stock is adapted to be pinched by the both 
wires 3 and 4. 

A dewatering suppression shoe 4 is dispos d 
within the loop of the top wire 3 contiguously to the 
breast roll 7. As shown in Fig. 2, this shoe 40 is 

45 composed of a plurality of serrated shoe members 
40 each having a land portion 40 a for supporting 
the wire and an inclined portion 40 b which forms a 
wedge-shaped hollow space between the wire sur- 
face and its surface on the wire inlet side of each 

so land portion 40a. 

In succession to the above-described dewater- 
ing suppression sho 40. within the loop of the 
bottom wire 4, two suction box s 10. a first vacuum 
roll 1 1 and a transf r box 50 are provided sequen- 

55 tially on the downstream side of the preceding 
members, and further, on the downstream side of 
the transfer box 50 is provided a second vacuum 
roll 30. 
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On the other hand, at a middle position be- 
tween the aforementioned transfer box 50 and the 
second vacuum roll 30 is provided a return roll 60 
for the top wire 3, and in addition, on the down- 
stream side of the second vacuum roll 30 is pro- 
vided a suction pick-up roll 12 for sucking a wet 
paper sheet Reference numeral 70 designates a 
save-all disposed within the loop of the bottom wire 
4 at the position of the above-described dewatering 
suction shoe 40. The side of the top wire 3 of the 
above-described portion of the suction box 10. the 
first vacuum roll 11 and the transfer box 50. is 
exposed to the atmosphere. 

In the illustrated embodiment, paper stock jet- 
ted from a head-box 5 for feeding the paper stock 
is immediately pinched between two wires, that is, . 
the top wire 3 and the bottom wire 4, and when the 
paper stock passes the land portion 40 a of the 
shoe member 40 in the dewatering suppression 
shoe 40, due to a reaction force of the wire tension, 
a pressure is exerted upon the stock between the 
two wires, and water is squeezed out to the both 
sides of the two wires. Among the squeezed water, 
white water once coming out to the side of the top 
wire 3 where the dewatering suppression shoe 40 
is disposed would travel jointly with the wire, and 
then it is pushed back towards the stock by the 
wedge action of the wedge-shaped hollow space 
formed between the inclined surface 40 b of the 
shoe member 40' in the same shoe 40 and the 
wire surface. As a result dewatering to the side of 
the top wire 3 is suppressed. 

On the other hand, on the side of the bottom 
wire 4 opposed to the top wire 3, since there is 
nothing to suppress dewatering, dewatering is ef- 
fected freely by a wire tension and by a pulse- 
shaped pressure generated when the above-de- 
scribed white water once coming out to the side of 
the top wire 3 enters into the wedge-shaped hollow 
space. 

By repeating these actions a number of times, 
mat is successively formed from the side of the 
bottom wire 4. The removed water is collected in 
the save-all 70 and then exhausted to the outside 
of the system. 

Furthermore, on the downstream side are dis- 
posed suction boxes 10 and a first vacuum roll 11, 
and by means of these suction boxes 10 and first 
vacuum roll 1 1 , most of the water contained in the 
stock is removed to the side of the bottom wire 4. 
In addition, at this time, by a centrifugal force on 
the rotating vacuum roll a part of dewatering is 
effected to the side of the top wire 3, and thereby a 
wet/dry boundary line is formed. 

It is to be noted that in view of improvements 
in a profile in the widthwise direction, at the jet 
landing location it is desirable to effect dewatering 
partly to the side of the top wire 3 by making use 


of the breast roll 7, and in this case while centri- 
fugal dewatering to the side of the top wire caused 
by the above-mentioned roll would also arise. How- 
ever, in the illustrated embodiment it is possible to 

s perform one-side dewatering up to about 95% until 
formation of the wet/dry boundary line, so that a 
high inter-layer strength can be obtained as de- 
scribed above. Thereafter, dewatering is further ef- 
fected to the side of the bottom wire by means of 

to the transfer box 50 and the second vacuum roll 30. 
a web having a mat concentration raised up to 1 8 - 
20% is formed, and the web leaves the bottom 
wire 4 as sucked by the suction pick-up roll 12 and 
is conveyed to a press part in the next step of the 

is process. Normally, as a paper making speed, a 
mass per unit area and a stock concentration are 
different depending upon the paper sheet to be 
made, it is desirable to change the arrangement of 
the dewatering instruments in the former depend- 

20 ing upon these paper making conditions. To that 
end, in the case of the illustrated embodiment the 
serrated shoe member 40' of the dewatering sup- 
pression shoe 40 is preferably an extractive blade 
type member, and in this case as the dewatering 

25 ratio can be changes over the range of 50 - 95% 
by extracting and inserting the shoe member 40 , 
paper sheet qualities such as an inter-iayer 
strength, two-facedness, etc. would become con- 
trollable. In addition, since the pressure generated 

30 by the configuration, a pitch, etc. of a shoe, is 
different depending upon a stock concentration, a 
paper making speed, and so on, it is possible to 
control the pressure by arraying a plurality of ser- 
rated shoe members 40' of different configurations 

35 along the direction of flow of the machine. 

Furthermore, in the illustrated embodiment, as 
a dewatering suppression shoe, in place ' of the 
shoe illustrated in Fig. 2, modified shoes shown in 
Figs. 3, 4 and 5 can be employed. 

40 Fig. 3 shows a serrated shoe member 140 not 

having land portions, and Fig. 4 shows a smooth 
shoe 240 having a given curvature. In the case of 
the shoe shown in Fig. 4, though the radius of 
curvature R could be constant it is more desirable 

45 to make the radius of curvature successively small- 
er as the location shifts towards the downstream. In 
addition, Rg. 5 shows a shoe 340 having a plurality 
of circular-arc-shaped protrusions. 

As described above, the illustrated embodi- 

so merit of the present invention can present the fol- 
lowing advantages owing to the combination of the 
dewatering suppression shoe 40 in the initial de- 
watering section and th succeeding suction de- 
watering instruments consisting of the suction 

55 boxes 10, the first vacuum roll 1 1 and the like: 

(1) D spite of being a twin-wire former, a 
one-side dewatering ratio can be raised up to about 
95%, and thereby an inter-layer strength can be 
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improved to the same level as that in the case of a 
Fourdrinier paper machine; 

(2) Since fibers are appropriately redisper- 
sed by pressure pulses generated when the re- 
moved white water enters into the wedge-shaped 
hollow spaces as a result of employment of the 
serrated shoe members 40 , texture distribution at 
the same level as that provided by the double- 
faced dewatering twin-wire former in the prior art, 
can be obtained; and 

(3) Since stock is pinched between two wires 
before a jet of stock jetted from a head-box be- 
comes turbulent, high-speed operation is possible. 

Owing to the above-mentioned advantages, it 
becomes possible to make a paper sheet having a 
good texture distribution and a high inter-layer 
strength at a high speed. 

A second preferred embodiment of the present 
invention is shown in Fig. 6. 

This modified embodiment is basically com- 
posed by arraying the first preferred embodiment 
on an existing Fourdrinier paper making machine, 
and so, component parts identical to those of the 
first preferred embodiment are given like reference 
numerals. In addition, in this preferred embodiment 
as shown in the figure, a berm deflector 9 is 
provided on the downstream side of the first vacu- 
um roll 11 to control a dewatering ratio, and within 
the loop of the bottom wire 4 are additionally 
provided suction box 55. 

In this modified embodiment also, effects and 
advantages similar to those of the first preferred 
embodiment can be realized. 

As described in detail above, according to the 
present invention, by performing dewatering to one 
side in a twin-wire former, an inter-layer strength of 
a produced paper sheet can be raised up to the 
same level as that obtained by a Fourdrinier paper 
machine despite of being a twin-wire former. 

In addition, since paper stock is immediately 
pinched between two wires before a jet from a 
head-box becomes turbulent, high-speed operation 
of the machine can be achieved. 

While a principle of the present invention has 
been described above in connection to preferred 
embodiments of the invention, it is intended that all 
matter contained in the specification and illustrated 
in the accompanying drawings shall be interpreted 
to be illustrative and not as a limitation to the 
scope of the invention. 


is performed between the wires; characterized in 
that there are provided a stationary shoe disposed 
within the loop of a first wire, supporting said first 
wire and suppressing dewatering to the side of said 
s first wire; and a dewatering instrument disposed 
within a second wire loop opposed to the loop of 
the first wire, supporting the second wire and per- 
forming suction dewatering to the side of said 
second wire. 

w 2. A paper machine twin-wire former as 

claimed in Claim 1: characterized in that the twin- 
wire is disposed in a Fourdrinier paper machine. 

3. A paper machine twin-wire former as 
claimed in Claim 1 or 2; characterized in that the 

75 stationary shoe disposed within the first wire loop 
for suppressing dewatering, is composed of a plu- 
rality of serrated shoe members forming wedge- 
shaped hollow spaces. 

4. A paper machine twin-wire former as 
20 claimed in Claim 3; characterized in that each of 

said plurality of serrated shoe members is extract- 
ive and insertable. 

5. A paper machine twin-wire former as 
claimed in Claim 1 or 2; characterized in that the 

25 stationary shoe disposed within the first wire loop 
for suppressing dewatering, is a shoe provided with 
a plurality of serrations. 

6. A paper machine twin-wire former as 
claimed in Claim 1 or 2; characterized in that the 

30 stationary shoe disposed within the first wire loop 
for suppressing dewatering, is a shoe having a 
curvature. 

7. A paper machine twin-wire former as 
claimed in Claim 1 or 2; characterized in that the 

35 stationary shoe disposed within the first wire loop 
for suppressing dewatering, is a shoes having a 
plurality of circular-arcshaped protrusions: 


40 


45 


so 


Claims 

1. A paper machine twin-wire former, in which 55 
paper stock jetted from a head-box is immediately 
pinched between two d watering wires respectiv ly 
forming loops, and formation of a w t paper sheet 
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Fig. 2 
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Fig. 5 
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© A paper machine twin-wire former of the type 
that paper stock jetted from a head-box (5) is imme- 
diately pinched between the first (3) and the second 
(4) dewatering wires respectively forming loops, and 
formation of a wet paper sheet is performed between 
these dewatering wires, is improved. The improve- 
ments reside in that a stationary shoe (40) is dis- 
posed within the loop of the first wire (3) as support- 


ing the first wire for performing dewatering to the 
side of the second wire (4) and suppresses a de- 
watering effect to the side of the first wire. A de- 
watering instrument (10) is disposed within the loop 
of the second wire (4) as opposed to the loop of the 
first wire (3) and as supporting the second wire, and 
performs a suction dewatering effect to the side of 
the second wire. 
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